Microfluorimetric quantitation of catecholamine fluorescence in rat median eminence. II. Turnover changes in hormonal states.
Catecholamine nerve terminals in the rat median eminence have been studied using the fluorescence histochemical technique of Falck and Hillarp in combination with quantitative microfluorimetry. The catecholamine fluorescence intensities recorded from various parts of the median eminence were all found to be within the linear part of the dopamine or noradrenaline concentration-fluorescence relationship as studied in an agar-albumin model system. The catecholamine fluorescence was also found to disappear with time in an exponential manner following tyrosine hydroxylase inhibition produced by alpha-methyl-p-tyrosine methylester (H44/68). Similar results were obtained when measuring the dopamine decline by mass fragmentography in the median eminence after H44/68 treatment. These results and analysis of fluorescence frequency histograms strongly indicate that the catecholamine fluorescence values recorded are proportional to the catecholamine concentration. It is concluded that the microfluorimetric technique used is a reliable method for catecholamine quantitation in discrete nerve terminal areas of the median eminence. The main advantages of the technique are that a high sensitivity and quantitative data on the transmitter content can be obtained in strict relation to the neuroanatomy. Measurement of the catecholamine fluorescence disappearance after H44/68 was used to evaluate catecholamine turnover during various endocrine states. The results showed that two dopamine systems with different transmitter turnover may be distinguished. Tuberinfundibular dopamine neurons projecting to the lateral palisade zone were thus shown to have a slower turnover than those projecting medially to the capillary loops. No definite changes in catecholamine turnover were observed after adrenalectomy and castration in the male, although there was a tendency toward increased noradrenaline turnover in both states. During pregnancy an increase in noradrenaline as well as dopamine turnover was noted. The present results therefore give further evidence for the view that catecholamine nerve terminals in the median eminence may participate in the regulation of gonadotrophin secretion.